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[Summary] 

[Object] To enhance line density of a recording media. 

[Solution] A recording device which records signals based on a 
reference clock using an optical disc 101 wherein a signal is 
recorded on a recording surface at standardized linear density 
includes an optical pickup 11 for recording a signal along a 
recording track of the optical disc 101 and a control part 61 
*f or exercising control *in such a manner as to record a signal 
with a linear density higher than a standardized linear density. 

[0087] A method for performing recording at an enhanced linear 
density which is recording density along a recording track of an 
optical disc 101 has been described above. Now addresses 
corresponding to such high-density data will be described. 

[0088] Addresses in sub code Q are recorded on the optical disc 



101 using ATIP in order to prevent the occurrence of 
inconsistency when recording is performed at standard density. 
This means that address information of frames of recording data 
at standard density is previously stored along the recording 
track in the optical disc 101 through pregroove. 

[0089] Accordingly, when recording onto the optical disc 101 is 
performed at high density, the address information of the frames 
recorded on the optical disk 101 through pregroove might be 
inconsistent with frames of recording data recorded along the 
recording track at high density. 

[0090] On account of this, in this embodiment, when high- 
density recording onto the optical disk 101 is performed, 
addresses for high-density recording are generated by converting 
and enhancing address information corresponding to the standard 
density based on the information retrieved from ATIP. 

[0091] In other words, a rate of increasing linear density is 
limited to a rate expressed by a fraction wherein the number of 
clocks in one unit (frame) including addresses for writing which 
can be replayed from the optical disk 101 is taken as a 
numerator and an integer which is smaller than the number of 
clocks is taken as a denominator. 

[0092] For example, when one frame of ATIP is 42 bits, the rate 
of increasing linear density is limited to 42/k (where k = 1..., 
41) . This limitation results in the length of one frame to be 
an integral multiple of FM clocks on the basis of ATIP. 



[0093] Accordingly, when the length of ATIP frame (the number 
of bits of ATIP) is A, an address is X, the number of clocks 
obtained from the beginning of frames is B, and the length of 
frames converted per clock based on ATIP during high-density 
recording is C, the quotient derived from the operation of 
division noted below represents the address during high-density 
recording and the reminder represents the number of FM clocks 
based on ATIP obtained from the beginning of the frames. 

[0094] (A X X + B) /C 

With reference to a so-called CD, the length of ATIP frame is 
42. 

[0095] It thus becomes possible to manage frames and addresses 
using the clock obtained according to ATIP. 

[0096] On the other hand, in formats of sub code Q of a so- 
called CD and of so-called CD-ROM header, addresses are 
described in binary coded decimal system (BCD) and the maximum 
address is 99 minutes, 59 seconds and 74 frames. - ■ 

[0097] In this embodiment, 255 minutes are utilized by 
describing a minute portion of the address in ordinary binary 
with respect to the formats of the sub code Q and the CD-ROM 
header, because the 99 minutes, 59 seconds, 64 frames may cause 
shortage of addresses in some cases. As an alternative, address 
space may be increased by describing the entire address 
including minutes, seconds, and frames in ordinary binary so as 



to respond to the increase of capacity caused by high-density 
recording. 

[0098] To achieve high-density recording under restrictions of 
this embodiment, the write clock is multiplied by N/M where N = 
42, M is a value within the range from 1 to 41 in a PLL circuit 
shown in Fig. 2 where a clock is multiplied. 

[0099] It is also possible to provide multiple high-density 
recordings by changing the value of M. When N and M are 
commensurable, reduced values of M and N may be used as a 
natural result. For example, when recording at 1.4-times linear 
density, N = 7 and M = 5 are obtained. In this case, addresses 
recorded at 1.4 times the density of ATIP addresses on the 
optical disc 101 shown in Fig. 4A become like what is shown in 
Fig. 4B. The separators indicated by broken lines represent 6 
FM clocks. 

[0100] Executing the aforementioned division whenever an 
address is generated during high-density recording imposes a 
heavy load on hardware. Because of this, the division is 
executed along with preparation of an address register and a 
counter for high-density recording only once at resyncronizing 
ATIP, for example, after seek. The quotient thereof is stored 
in the address register and its reminder is set to the counter 
as the initial value. Subsequently, updates of the address 
register will be performed by increasing the count of the 
counter by ATIP clocks. Signals retrieved from ATIP at this 
time are strictly for addresses at the recording density in 



accordance with the standardized format so that protection or 
interpolation should be conducted on these addresses. When a 
deviation is detected in the event of loss of synchronism^ it 
will be reflected in the addresses for high-density recording. 
Such processing becomes implementable by managing each of the 
addresses using clocks of the same ATIP. 
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«ai^ h 9 K^^xm^mt^maMt. 
immcamzx. ±^i(Dmm^*}i^^^m2<m 

®i6smss:±iasi 1 (Dmmmf)'^±Mm 2 ©usiga^tc 

mm 1 2 ] j:SB«fi9n^(^ issm^ □ «y d^® 

$:±i2^ 1 oyfmm-' ^±sm 2 ®«imSlc««)* z t 

[®*« 1 3 ] mmmmzm 1 (Dir^m^mm 
•^i^i>m\zm'3\i^tz7'^jki^-mmm^m^\ m 
^^^im^mimiziii^i^x. 

±mimm)-mx\t-m\zmm 1 ®;^<fc ^Jif m 
s®ii 2 (DiT^^m^mmiri>momkMt^ z t 

mm 1 4 ] «^fB^®icii 1 mmmxm^iim 
m^ti&mizm^v^tzy'^ 7. '?^(mmmzi&\.^ 

T, 

% 1 ©ilSl^^J: 'J^^v^^2®i^?BST'M^^:Sa^i$4^fc 
mm 1 5 ] IE^3 tifem-^®7 K \y7. SrzRt-T K 
IBT K l/;^ffl^li> JilSSB^ h 5 «y tc^o TIH^iS *v 

jtm^icMfs-r J: e) \zmmmm:^i^trjb(n>xih^ 
1 6 J immv'yv'jmmmL ±8bt 

mmizmi^^nr^zt^umttrnmi 4m.<D 
mm 1 7 1 ^i^^lB®li^3 1 

±M5imm»<D-mx\tmiz±mm 1 'Ms? 

[000 1] 
[0 0 0 2J 

V \t>\ipi c D icMfSt s c iz-^T-m 
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[0 0 0 3] V^t}l^&CD-R2 01{l a8(Cl9fii!$: 

7s\iy^- Y-^ixfzmsmoimm2 o i b, mm 
Ltzmm2 0 1 c, mmm m mimn<Dm 

to 0 0 4] 09 IC^-r J:^fC, 5Ma^®V^t)*6CD 

- R 2 01 izitif-y h«&<, =?im^^ntcmm(D 

•fV^Jl-Zf (pregroove) 2 1 l<D^ti^$>^o 9SSm 

[0 0 0 5] :;^U ifji-zfz 1 1 Ji, t>iris^tj^^*'f)\^ 
(wobble: 4&ff) A^Jfe^tU 5b^oz:0':7*^;Wj:FM 

W&i-. AT I P (absolutetime in pregroove) 
J*fU V^t)>^)5CD®-9-:/a-K (subcode) Q-f-y> 

[0 0 0 6] V%t)»$SCD-R2 0 l/\OiBi^li, 

tC0V%T-b— jKT*tliIL3&*^e), -r-*® "1" , 
"0" mi5T. fl^tS^-ifm:i!j®3^S:ffidPt5 

[0 0 0 7] 7^8Bii®V^t)tJ>SCD-R2 0 lli. ^® 
lCt)feoT6 5%~7 O%mS0«^^-:^®iSV^ffi|if^ 

m{CJ:oT^y;y;i/-^2 1 l|^®fai^M2 0 1 b®^ 

^^l<rt4M*mL/J5l^^®<sv^v^^^♦^)scD®l:^^y h 
owmz 0 1 \i\mmrf\z-^\^mm^M^^'7y 

Ki:UTJS«. esioT, <^le5(5®^^t)«>*CDi:ll«l®7^ 

- {cfS tjfc tr«y h 9 > K®^j*^^$ti-So 

[0 0 0 8] z:tlli> CD®J:e)«:i^6^l^«y NA^T't 

[0 0 0 9] z:®J;e){Cf3^3tlfcV%t)>?)5CD-R2 
0 1 ?:ti!fet5®Vxt)^SCD^l/— \'■^^^t)^^)5CD-R 

[0 0 10] v^t>^^>SCD^i, li^sn^ST':^:^*^ 
♦Jftv;?.^' U >i''n^S:«T>^*>!/S*iTv^S®tc*f 
LT, V>*)«>SCD- R 2 0 1 tt<Sii|*<fcV^*)t^>6CD 
-Rfa^filCJ:oTi^^tii»S:m\ V>t)»i)SC 
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HI 0K:B^1-J:e>JC ^¥3l5®^^t>»^)«CD®U- K>f> 
xyT®l^{ilC;'?»7-$iSEfi^ (poaer calibratim 
area; PCA) , "^Xlfyl^^^l^f^, (program manory 

area; PMA) ^:P^^i^^S^|^lJ®fH^^:^oT^^S. 

[0 0 12] l-J&tJ-fe, HI 0®B^C^•rv^t)^^>«CD 
li. •r'f:^i^®I^M*>e>^1'M®)iifc, ^^9>t:>yxU 
7a, U-K-r>x'JTb. :;^ai^5AxUTc^tlfU 

HI 0®A{C5^'rv^t)»^J*CD-RtCfeV\T:ii, V^^^^^> 
10 *CD®U-K>f>xUTd®|^M{llillcS?>fCPCM, 
PMA®1i(ie«:;&UTV\S. 

[0 0 13] z:tve)®f|J^li, V>t)»i3SCD-R K9>f 
:/{CioT®*^3tl-2)o Hi®VAt»?>-5CD-R0 

MK9-f>^t*, zi®M^S«:Ti'-fe>^-tsz:i:*^T't«: 

[0 014] pcAn wm.'mr£.\y-'fmh^mi 

\t. U-tf®|?fe{Cj:oTlf'y h$:^fiK-r5®T% IB^^ 

20 t<^$tlS. Zl®fcfc, iE^0lE^^{C$teiioT«!i 
«;l/-»fm*S:ilimic*«)&{-t*i««;e)«iV\ -ezT-, 
V C D - R K5-f P C A®|gJgctCl/-1f ® ffi 
A?:IE;i;S;7!>^^^5r^-®x-^5f$:^t, ^®^^®a5^ 

[0 0 15] PMAl«Bieii4J®®^&TOC^5: 

V^t)^^)SCD-RK9'^yT♦^$tl■^)„ V^t>^^>5CD 
©TOCfClj:, f^-f7>^'®B^^C^*^AoT^^•So 3® 
30 TOC?:|3«i1-Sfe«)lCH fB^teifftCx-f :^i^®± 

iiifaiW)^T'$6v\t>«)-scD-R®^tt, iBit$:ii*n 

®T-TOC?:#<Cli:;!)^T'$^K ^rT«$:ii*nL/ 
00fe6©PiT'ttPMAlC|a^tfJ®7^>f 7>i?®^$: 

36T'PMA^C:;^^LT^3V^fcx>f:;^^®«$8S:TOC 

[0016] 

:f I/- Yfc^ffS-t ssia^«rig«: V C D - R w 

(rewritable) V^fcJjJSDVD:^!/— yiC^t^fSI-S 
fB^nriB*DVD-R (reooixlable) ® J:e>^SB«i«?«s 

[0 0 17] tS^oT, ::tle>v^t)^^>€)CD-R, v^to^0 

scD-Rw, v^^5^sDVD-R^c^i, mi&iz^^x 
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[0 019] *«wti ±mommKm»xm^ti^ t lx. j^^^^icmltx-* i:mim/xim 

Mmzm^iz^*)m&^nt=.?6smMi:m^x7'—$t^ cd-ric^lt, c:®)tx-<7.i^{c*fi-sfBiiic^/s 

mUt^. 10 [0 0 2 8] ^tx-fy^^'^fiH VAt)«>*CD0S^{C 

[0 0 2 0] Mv>*®i:liM«:ofefi^«:fflVN*ii:{cj:y, miz 

■rsiBi^^h, ±i^ai^©{cT, ±Mmi<Dsm& ma^'hrn^mizMi^^s,, ^^x. mmmm'^y^^ 

^^m^^mzayummx^^^tmt^^'^izmft^ \t. wmm.m^t>*pi,cD-ROMmmiz. x\it) 

[0 0 2 1] :m^\zm^mmm\i. ^mm [o o 3 o] z<mT^y^m&m^t>yp?>cD-Ri: 

l®««BSJ:y«V^ll2©«i«e«T?f8#«rlBm--5J:e» f^-< Xi'lcmf 6RF«!^0-8P, ATIP$:«aS 

[0022] *i6^tc^siaiJ:^ii, m-^fE^i®{cii [oos i] Ei{c^-tJ;e>ic. m'^y^muit. ^ 

10i|i88BST'##*m3tlSia^hv'y^'AWj*3tl mi^vi^r^Zfl 1 $:Xi*-r5'<-;^a-^y M Oil, 
fc7^-r:^i^^^Oia«^S:Mv\ \m^tii>9mm<D so ««•»^-;^<^(!aS:^fe)•l^-3i^SI52 0^:S:;tLT^^«. 

8Bte^h9'ye^tC«&oT, i£8|I^O'5;4'tC|ir3v>-C^i#«: [0 0 3 2] h 1 OfClj; m^iv^rv 

^mtmmmzi^^sx. w^v=yv';\z^'Dxm^ zfi 1 1, 7.\/v k^-* 1 6i:, ;^tr>K;b=E-^t i 

mm.i^^)'^^^%'i<jymim^m'%mmt^i-^\zM [ooas] ^t^if-v^T^y^nii, i/-- »f^>f;r- 

»t*«!KttrSt S:^1-«)*)<iD'r«>S. K 1 3 «:Wrs U— !f Kv-^/t i 2 i:, U-if K^^ 

[0 0 2 3] *5Sfl8{C«^«S3»*«:t3; ffi#8B» ;V1 2®«a&lC|S:i5T l/-1f3l6«:«t« l/-if ^f>f-*- 

isics 1 a^-n^xmmim^t\,^mAz^'i\ ^tzrr^ k 1 3 i:, u-if 3t $:^ig-r s i^-i.x^u ^ 1 4 a 

V^T, ±gKa«^0-i$Xtt^tC±l2ll 1 <7);?kj: T8^S^ 1 4 b i:, • I/— !f)tS:«^mt67^ 

y««s©^2®:;^ffi#&i3iiitssBitDg?:w-r 4o ^7''^9-i^iL^^wmm-^M\^x\^^, 

h^oxih^i, [0 0 3 4] 'myiv'jyvrfi i ti, sg*mb^«3t 

[0024] ^ISrotC'ei^SIBimH #^IBi^®lc|| v^-f :^ ^ 1 0 1 is^h<r>BM%k9>( - 1 5 term 

1 (msmxm'%mmt:t\.hw^ h 5 «y ^^#icgQ^u u— »f k^-t 1 2 (cj: oT^^ji* 

^J®^^ll20M®^i^e##S:lBiis*vfc%®T^)6. ftrATsf; 1 0 1 o^-tt^Mict^'v h ^mm-^o 

[0 0 2 5] *«q8»C#«|B«i«SE»li, fi#l3® [0 0 3 5] -^-^2 Oit. Wr^ J^*;lOl OM^ 

:^^^4^0lB^i^^E^*^c^v^T, ±fsai^®-0Xtt^ \>^yit-ijyi.i3\^\zwmL. m^fmm(mmv'7v 
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b«y Ki^— 2, Wr^T^f; 1 0 1 *^ 

[0 0 3 6] i^-jj(giJ2ot*, m-'dv'jyv'fwm 

(Dfmiiffdo m^\i. 1^— )ng|52 0C[Hi^5-9— 5}f:/ 

K-9-JKlii&2 2&i!H9t«. 10 
[0 0 3 71 tits m^-t y^i^mSit, RF (radio f 

requency: MmmO m^i:m:t^RFfmm 

5 0t.. /V)/7T;*^U5 3i:S:^LTV^S. 
[0 0 3 8] RF«MaiJ3 0(*, ^Kiff^\^yif7vf 

^^-frfeu, ^^iiib/n^ii^m>RFm^. at 

I P%Dft!M%)fToT^^S. ttz. RF^O^gUS Oli, 
U-y^WBft^&m^'^rJ'-Wim (auto poaer con 20 
troller; APC) 3 3lC<fcy^*ifiiL^||$ii»l§® 

xi' ^ - 1 5 *^6)0R F#-^®-!J->:;^;i'/3j-N-;b F?: 
v\ R FM^^iaSP 3 2 T'l^->y;b/7}-x-;i/ Kv h u 
^TsyyrfZ l ^::^UT#e>4^feRFffi^S:«I«LT^^ 

So 

[0 0 3 9] xi;^r;i/^(iagiJ4 OT-ti, Utii^^^li, 

Sl'tStofeEFM (eight to fourteen modulatio 

n) #-^S:EFM>f3^>f-!f4 lT*>f35>fX (7l;b>^ 30 

m£i LTl/-!fK^>f/U2/\j5l»Jffit-. *>f 

5 y m'^mBA 2 3t^tf fjyviwfs^hoy 

M#S:^-^-tSfc«?)0A/D (analog-to-digital) 

«!Siaj4 3=fozinic-^*nso 

[0 0 4 0] sot*. EFIOTI^CI 

RC (cross interleave reed-solomon coding) {C 

o^^T®^r^^liatK/x^i^#5:^f e) e fm/c i rc 

??^fb/^^5 li:, ^^t>♦^)SCD-ROM^c*^ts 

^9F^^t&lf/x^im#$:^f c d - r oMi^b/k# 

aJ5 2i:^:^UTV^*. 40 
[004 1] EFM/CIRC«F^fl:/«#aJ5Ui, 

m'^T.f; 1 0 llC^ffS-tSlf^v hv'-^ilCDCD^* 
-V^y htCi^e>-r-;5fi:(0^?:ffe). CD-ROM^f 
#^b/«#g|5 5 2 {j; C D 7 * - V «v h lets tJl 
il, 3^^h3>ea-:iH 0 2JC*ffS;t«, CD-RO 

[0 04 2] ;X«y>'T;<^'J5 3fj; l9F^fb/«#iJ5 

o0x-ijf«:Sirrs. 
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>trn-4r 1 0 2 i:gggi!te^ai5>f >^-7x-y^6 2 
i:, AT IP (absolute time in pregroove) 

ij 6 3 , R ¥mm 3 0 \z7i-u m'^^m^t^ d/ 

A3dftaJ6 4i:«:*UTV^S, 
[0 04 4] i|i!fi»aJ6Ui, Z<r>Wr^7.^Wimm 

t. xi?^;i/^a®i$4 0^f^-^«ia®«!fi^?:U7;i/ 

[0 0 4 5] 9m^y9-y3i-7.e2\t. j^>th=i> 

IfrL-^f 1 0 2A>^^?:St:riJofcU. Jtr'-fT.^l 

(small computer serialinterface) ^ATAF I 
(AT attachment packet interface) -iy^—Vs. 

[0 0 4 6] ATI P^gP6 3{j:, FM|Qi*^Sfe$tl 

TlPSr^fS. D/A (digital-to-anaiog) 

iJ 6 4 li. nmnrj -wm^ 3 t«!HW e 1 ii<mx 

[0 0 4 7] i^VxT> 3tx'rX^iggfCfet:tS3t7'W>^ 

1 0 i^oym^ihrnrnz-D^^^xwrntiio 

[0 04 8] 9[-myit-y3L-7s6 2^mmbxt^y^ 

h3>l:^i-:Jf 1 0 2*^e>lltii*#^*<ffiStlS^:, 

%^\f.v'JTv:fl in m'-iT.^ 1 0 l^Cj3V^Tx 

SOlj; 5is:^h3>erL-^Il 0 2*^e)^B^$4^fcV^t) 
«>SCD-ROM7*-"7«y MC(jee>f^-*3trJf=t^x 
3fc7^-f 1 0 1 lc|a^priB«;E FM^-^lc^ 
iILT, xt^^>n/«!®9J4 0fci3i5„ 7^t;^;W!!ai54 

oT'li, V7.v^^v-tmti[i^Wbf^^-yo^ 

e». I/— !fK9>f;t 12 13; xi?^;i/«ia8|J4 0*%e)® 
«^ii*<i#ic3lt5v^r, U-!f K 1 2 SrSgKl 

U 3tx>r 1 0 l±.\z\^v h ?:J^^$-arS„ 
[0049] 1 0 1 /v®»^ii*(Dfg5©#ai5 

^'>'pLnb<wim-t^iL\iKr(m^)\zts^ 

[0 0 5 0] tr, )tx-f:;^i^^ttfi. ^«s>f>^f-7 

x-7.6 2S:iSftLTd^Xh3>l^3.-;Jf 1 0 2i:®# 

^p^x- Srsi't*^.. mmymm 5 o li. 3*1?) 

[0 0 5 1] If^-fb/ft^aUSOfi. CD-ROM®:7 
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ader) ii^'J^tlin- K (error detection code; E 
DC) icWjaL. $e>^C^^t>«)SCD-R0M<3!)^^JnlE 
3- K (error correction code: BCC) Sr^fefiRLT 

[0 0 5 2] iggv^T, :iti^cyf—9izy^i;9y:ffl/t 
v^S«m^^^\ $e>{c^^t)^^>scD-R0M"r-4f:^ 

u.yi;(Dmm^^ (SYNC) ^mt^. miat'^m^ 
[0 0 5 3] miumm 5 0 it. ^pm^i: 

[0 0.54] Rh<?«ilfre, 3i^;^h3>t:a-^tl02 
*>6»|EJj6Stifex-^tt)t7'-f 1 0 1 fC8B»"rS5 

J^{C«;ofc(DT', 1 0 1 G)#$ii*®fc«)lc 

[0 0 5 5] 'fV9)\^mm^o\zn\^x\t. W^it/ 

tt#aJ5 0*>e>®EFMfg#«:, 9>f h>f 35>f-^-$/ 

[0 0 5 6] ai&A-C-fipSPaSli, l/-if^!V;4-- 

[0 0 5 7] ttz, mihrn^i^-mtioumm 

D/A^aagp4 3 iiifrLxmrne i *^e)-^;ie)tiSo 
RFm#«iasP3 2ii. m^ih^^jmm-iiih^(DR 

ai"rsfe«)®%<0T% •e©ffi:^®-fiiJttD/Assuiaj6 

[0 0 5 8] :7*-;^7>/Nv«y^>;y/Xl/^y 

*^ Jtx-f 1 0 1 0«e>ot{c<l:* h9»)/^>i^x 

9-^g^!w>ig«^^e>ot&^lliE■reliIBM85*mls^lT 

[0 0 5 9] ATI P^HaaJSaiju ^^^^•^>SCD-R 

[0 0 6 0] i®3t7^-f:^i'^S(*, HKOCD 

«:m-rS«atB=fe)i#oTV^S®T% AT I P^MBG 3 

©«*^jc ^3F^b/«#alJ5o^c^^t)^^)SCD^c:*t^St 
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*:^3-KS:7^3- KUT«!f«fffl$6 imrf^J^'!; 1 0 
[0 0 6 1 1 ms^X. )trY 1 0 1 icMtS^^ii 

^)m^<m\zis»i>^uv ^(rm^K-D^^x. ®2S:# 

[0 0 6 2] 3®02li, mUZ^Ltz^j'^Xf^mt 

fi^h. ^nv^mizmmi>m^m\i!,Lx^LtL^ 

So 

10 [0 0 6 3] 02(DRFT>:/7 IttaiCDRF 
«!SaJ3 0fC, 020^gF^baJ7 2^i01©EFM/C 

iRcmit/i&m^i<iymm\z. ^t\.^tmi& 

[0 0 6 4] Jfcfc, muzi&\,\x\{irrV^)\/M-:fuv 

TV>SA<, 3002fCfcV\Ttt-SRFT>:;''7 IS:^ 

tT*^e))t^tr*y^T>y^l Iicil-S*©i: tTV^S. 
[0 0 6 5] Wf^T^fJ 1 0 1^0a:^ii*ilj^ ^^t^-/ 

20 ATIPS:#R^t«;*^e>=fft)ti§. 

[0 0 6 6] ^\^yi;7y:fl 1 f)^(bm^tltzm\t 

R F^iaSP 7 1 tCi^l?) tU :j- ^;i/ft#fife^*^ U ffi$ 
tlTATI P^g|J6 3{Cj5l?,tlSo ^yf^Mt. Hi 
lCa^LrcRF«lSi53 2{CfeVxT, K 

•7hyi?^7>y3 i*^^0M^;!)^e>5jymstis. 

[0 0 6 7] RF«iaiJ71AxP,ffi:tfS*ifci?*:/;i/fg 

A T I P^gp 6 3 \ZX FM^$:^3ti 
ATI Pf'-^^WejtU ;'?>r:'x-X (biphase ) 
^3tlfc<i-t*^e>ATIP0FMi^D»);^ (FMCK) 
30 S^StlS. ATIPx-^fttf9F^{fcS|S5 2{C, FM 

[0068] :x.tr>K;i/i^— *f2 3ii, FMi^n^y^ 
(FMCK) i:. ^i:jfc5#R^i^a>y^^##i:*^, 

[0 0 6 9] #^bg|J7 2l3; ATIPf^-^fAN 
^^^ih^ii^ ^y^^mx. m^il^i^Uvi; (writ 
e clock ) ^cS:3^^Tf^-^5:5l^•rs. ?9^{b8l57 
2{CT^$tLfcx-^fH RF.r>>^7 HCj:»Jb- 

40 imm3tzs>\zim^tu n^b:^y^7y:fiiKm^ 

[0 0 7 0] ^i^CW^MtCfeV^Tti, JtT^-f 1 0 

[0 0 7 1] 3t5='rxi'ioioD7*-"r')/h$:^A1' 

ioiwmL^y\,ixmmtwii:^\ wm.-kWL^\z 
\ts mamsznmt^^uvifk. 7s\^y'^m-im 
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10 0 7 2] ttz. Wr^7.^101<mm> tttt> 

mmz.nm^ ^nv^^. mum 7 2 {c^sji* 

[0073] \m(Dm^ii\t. n v*;<r>mL 

(0074] dCD J: e> 'feg^Stlf SBSi:®^- 

sL^iXUv^nr--^ (phase-lodted loop', PLL) 13!$ 
ic<k »J>i^Sbfc«SggfC^5f/S:-tS^ □ y i: Sr^U m 

[0075] z;® P L LMi, M^liEl 1 xmUzi/t 

[0076] 03{C{±, i;Uyi;^mBt^PLLmm 
(DW^^to AJj^titz{^uy!;\ts z<DPLLsm 20 
Ki5\i^XN/Mmzim^n?>o Z.ZX\ NtiMJcU:*: 

N>M 

[0077] Zl®PLLIiIS!S^0A*Sti:fei'n«)/^^ 
(phase coinparitx)r; PC) 8 2tCTl|2®4)'^Sl58 5 

[0 0 7 8] <saijtg^^8 2*^p,^iJ:^J$tlrc##^i, <s 

IS7-f;b^f (low-pass filter;IJT) 8 3{CTafiftStl 30 

(voltage controlled oscilato 
r; VOO) 8 4^Ci3V^m {gfi7-<;i/^8 3*^e>(Dffi 

ismm8Aizxm.^ntz{;uy{;itz(DPLLwm 

[0 0 7 9] affift(H»5^8 4lCT|il^StVfei^n'j; 

^li, m2(D^mms5KXi/NK^M^tu &mt 

[0 0 8 0] Rh®J:-plC, m3(m^PLLmki: 
[0 0 8 1] ti¥oT, ±i2E0J:e){Ci|ig?BSS:N/M<&L 

fc^^^^c^i, p l LisiisSfcf^sic^fSI-s^^ii 

^i^ayi^^AtJi^Uvi^tbXm^U N/M^ISti 
fctf}*^' a y ^ S:3fcx-f 4^ 1 01 tc^ftstfsa*^' 

[0082] i: z: JM(DWmX\tm^ih.3!f-{^ O «y 
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(STS-e6ri:T?'btt®f«S:N/M#iciS«>6ri:*^T» 

[0 0 8 3] :H:(*;6<iicii, x\fy K;n^--JiW2 3 ic 

SATI PtCS^<FM^'D');i' (FMOC) l:N/ 
[0 0 84] ZltltCldu PLLiagSlCFMi'D^v^'i&A 

S::^ tr> K;^»^-J^qaf!& 2 3 tc#^«&t*. t:> \t}u^ 

K;i/^-^ 1 7ici^^n-B®T% 7.tr> K;i/^-^ 1 7 
im/Nmmmxim^ti^o 

[0 0 8 5] ttz. >^tf>K;l/*-3W&2 3^c|gijrt 
h>^-^f 1 7®lEii^S:M/Nfp{cf 

[00 86] Z®##fClj; EI 3 ©^Sfi^® P L Lmmz 
feV >T, 0 1 ©4>^g|5 8 UCT 1 /N^M. m 2 CD^^M 
g|J8 5fCTl/M^)-M1-S=b®i:tS. -?-LT, ZOP 

K^l/i^— jKIhI8&2 3 izmkt^o 7.\iy ^m-ifs 

=E-^f 1 7lCi2ie>tU ;^tf>K;b^-^t 1 7liM/N^ 
®lHl*sSll"eia|i|!K3*iS. 
[0 0 8 7] )t-r-fX^' 1 0 lOia^h^^y 

[0 0 8 8] jtx-f 1 0 1 tcij; immxwm^ 

fz%^\Zr!m)^^ J: e)tCAT I P{C J: y-b-^n- K 
(sub code) Q{CJ:S7 KU;<.*^ia«t$tlTV\S„ 1" 

[00 89] tJfoT, %^^7.^ 1 0 1 {CHESg^T'gBit 

f S^icii, 1 0 1 ic^'j ff)\,--f\z^-^ 

x^-^titzyv-h(07^V7mkt. i3^h^«v^ 

[0 0 9 0] z:cDfc«), *^®?^MT'ti, Wr>(7.^ 
1 0 1 ©l^mST'lBi^-tS^tCtju AT I PtS^hW^- 

?8S:g8SI&t«a3it«> 3 i: IC J: »J, iStSBSiai^ffl® 7 K 

[0 0 9 1] -tt^hh. mssmm^^im^^ tmm 

(r>Wr^7.>; 1 0 1 *^e)||^T'$S^§ii*®fc«)07 
Kl/:^S:^t/l#(a (7 1/- A) 0^'D«j;i'8S[$:^>?-i: 
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[0 0 9 2] m^ii. ATI Plil7l/-A*^4 2l^>y 
h (bit) tji(DX\ imm^l^9>&itmi:4.2/k (k= 

i-,4i) fcfjists. z<mmiziv. m^Bmmo 

ATIPlC|SrJ<FM^Dy^CD 

[0 0 9 3] tjSfoT, ATIP0D7U-A;g (ATI? 

^© A T I P fC^tJ < FMi^ D ^at*! 

s. 

[0 0 9 4] (AXX+B) /C 

tt4 2T'&S. 
[0 0 9 5] tS^oT, AT I P^CSt5V^T#e)^lS^D 

[0 0 9 6] V>t>»J)SCD®-!^-:f3- FQ-^lr>t) 

«>5CD-ROM'\«y^ (header) 0yjt—'7'yhX 
li, r Kl/:^tt 2 ii-ffc 1 Oiij* (binary cxxied decim 
al system: BCD) {Cj:U|BzE$tU fi::*:®7 Kl/y^tt 
9 9:i)-5 9#7 4 7 l/-i^T'&So 

[0 0 9 7] *^®?gMT'{i, 9 94)-5 9#7 4-7U 

Kl/;^a)4>©SP^$:iiS©2ii^ (binary) T«-rS 

ZtiZ^i). 25 5mxmt?>o Xlt. fptyu- 

i^S:^«)fc^S:3iS®2iij5gT'IBi*-rsri:lCj:»J, 
7 Kl/:^®^S:it!»!S-&Sz:i:tC J: UHSB^B^IC J: 

[0 0 9 8] *|lig®J^^a)0JRgTT'iifS5OTi5:l^ 
KCfcV^T, N = 4 2i:|8^U M*U*^e>4 10«§ffl 

[009 9] t£i3. M(m^mttin^zinz^*). ^ 

S#^ttN=7, M=5i:*S, ZKZ)^, E4®AtC 
^tJ:e)lC3tx'C;^^5' 1 0 1±®ATI PTK^;^{C^ 

Lx. mm^i. 4micbxmibni7\^uMm^o) 

B(C^J:-){C«iS. «»S(C<):«|E^U(j:6PM 

[0 10 0] lSmSfBem)T Kl/X®4fiK{c± 
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mzmfEmvmn^x. ^©myKi/:?^- i/s; 

U 3®^, ATIP*>P,#e>*l«fg#tt«><*T=fe)m 

[0 1 0 1] ^!)cic, ^m%:mLm20m^(mm 
^>cD-R0j:e) tt^ytT^ ^ (r)-^mt-m>\z-mm 
«z:i:icts. zzx\t, ■mm'^tbx. m«v> 

x-f ^f'- ^ ^m\zM^ 3 i: let So 

[0 10 2] *-f, *iyg0?^^®«7^-<;^ir3gg{cd3 

vi^mmmm:\z-:>\\x. m 5 $:#flg uxui^i- 

20 So 

[0 10 3] fBilijffmui. x-<>^i^^'ny^'4^ 

1 1 1 li^ Wf^7^>J 1 0 1 (r>f)\^--:f\Z^':>XPM$i 
iiStvfc'>*^MCj:UJ^fiS;$tlfeATI P (absolute 
time in pregrcxive) ^■^{CftJDT'r-f ;^i'^0>y 

951 1 2l±, x^fJ^^'^'D^vi'^aiJl 1 l*^e>ff}*$ 
tifc-f -r □ >)/ ?:Mv^Tii;SB^;t— r-r 

(phase-loc*edloop; PLL) ^rfllflft'S. 

[0 10 4] -7^, ^aiJ:J-N;^h*>e>A*$tlfe7^-^tt 
V>fc>^)SSCSI (small computer system interfa 
ce) tSi)i\Zi,h^y^-V:i.--7. \ 13 21, ff^0:jl^ 
U lC*ftSx- ;f fB*l®®P$:ff e) >l ^ U tBM 1 1 4 
«::^bT, ^9F^l^b«51 1 5lCA*StiSo 

[0 10 5] !f?#fbg|Jl 1 5li, ViS^i^Cb'r- 
^\znbXffmn>'m\\Mi^. fj&fct., K±-^ty.t=. 

-''«-*-7^'f ;i-CD:;5f*® J: -5 «:v^t>«>SC D7?^a 

[0 10 6] RF##«!®g|Jl 1 6li, W^\m\ 1 5 
J^i' 1 0 1 tC|B»1--5fc«)®m^®RF«!SI«:J6't. R 

. F^^OTSp 1 1 6 xmmmm.^t\.tcm\t. wf 

>r;i^i 0 Hcia^sns. 
[0 10 7] WiB:^-'T>(i^'f-90y%T^7si> i o 
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T^ft^ifoy □ A*^ia^$ tis >^n Ax u 7 

[0 10 8] m^\i. mQ0Biz^t^t>KmM^m 

mmmmiziimo:^^. mmximssm lo 

7si;mm.x^-mm^-7'^it'r-9\zn 

biiLfc^, ®6®D{C^fJ:e){C3t7'^';^>^10 1 

- mmthm. a , c < ^(^igc?:iiso7^- 

[0 1091 «:j3, 06®B'-DlCiattJ:"ilC)tr-C5^ 20 
1 0 1 ©T'n ^/vAxU 7®-a5{Cl«lB*;«--X'f ;t 

[0 110] mz. :i^'m,(mm.(iy%9^7.^mmz^ 
\-ii>mmmim\z'o\.sx. mi^m^hxmt 
tj^ia. mmF^^-tmn\zii\<^x\t, mmv^^ 

[0 111] m\z^ht^i:r)\z. ibT^7.^(K>-fn^ 

*lfc«&T'2m$tiTT^i;^;i/#^i:«;$tu ^^1 
2 1 xnmi' nyi; m^^X-M^m-T'^ ;t-r-^ 

[0 112] x-rxi'^'a^yi^^gpi i ix\i 

2 3 T'ttx-f Xd7 □ i/^iJ 111 JSLXfR FM#^a 
aau 1 1 6 A^5)0#^{CStJV ^TWa&S;i■-X'f yff- 40 

McD^^i' □ «y trnzT"^ 7. >j ^xyf^ 
m^^ti^, m^i^u >y ^ it, «#8iJ 1 2 1 fcs 

[0113] mmi 2 it>^ibmi3^*irc7'i^itm- 

i4?:/rLT, >r>^f-7x-:^i 1 3*>e>^i'aP5^:^h 

tCj^e)tltU, 7^i^^;i//7:^Dy (digital-to-analo 
g; D/A) gtmap 1 2 2 X7i-n fic-T'A icm\z^ 
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lOl^c7^'•fe:^LTv^s. )t-r'r;^^'ioi± 

® AT I Pfi-t*^P)7^W □ y $:4^tTr 3.*^ 

^nmi^u V if ^m.LX'rA7.i;m'm^M-cx\,^ 

[0 115] ±j&(r)^ayimx\-L v>t)>53SCD-R 

T I vtj^Eimmm.xmmm^o-mmmx. 

^;V^V^t)*^>•5CD-RW, V^te^^>SDVD-R, \\t>^ 
«DVD-RW;&if{C^LT=b7*-v«y htt-€-®*t 

[0 116] tfc. ±5Ea)||Jg©j^ffiT'li, i^gg^T^- 

[0 117] 

ic J; *J^$4^T^^ssB^ilBfiJ: 'J ^n^^tm^mzx 
mmmzmct^zta^x^h, ^-dx. *«^ic<k 

Si:, m(mmmmm^m\zi:^}m.-^Mx\^^ 

oy^^y.^mmzii^Lx. mi^-mmt-t^z.t\z^ 

[0 118] tfc, *IS^lCJ:Si:, <Szi>^h®iS^ 

[02] fa^(Z)^n^y^'?:ii^1-S|gTfeS„ 
[®4] l2^SS:ll«)TlB»Lfei:t<Z)7Kl/XS:S^ 

[0 5 ] wf^ 7.^mm.(Dm$m^y^-tmx-s!>^. 

[07] ^t^-fJX^r^SOffM^^ratfST-feS. 
[08] V\tH0SCD-R®:r)t$:a^t0T-*>So 
[0 9 ] V \io^i> CD- R® :/U 0T'& 

[010] ^^^^^^>5CD-R©PCM3fcyfPMAS:Si^ 

■rs0T'fes. 
[^^^®M 

10 /<->(.ax»;K 2 0 -9— 3 0 RF^O- 

m 40 5 0 ##fb/^m 
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'Hry^^T.if, 102 jJ^^hn^tTa-^ 
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